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ABSTRACT

Two experiments investigated preschoolers'
acquisition of spatial words in Mandarin Chinese. In one experiment,
5 aroups of 10 children at 34, 39, 46, 52, and 57 months were tested
for comprehension and production of 14 pairs of Chinese spatial
words. In the comprehension test the children were asked to point to
pictures corresponding to the words spoken; in tka producticen test
they were 2:cied to say the opposite of the woru spoken by the
experimenter. Results indicated a high degree cf consistency in the
order of acquisition, which paralleled findings in English
acquisition stvdies and was cunsisteat with theory. However, the
theory that unmarked words should be learned bafore the markeu words
was not supported. In the second experiment 3 groups of 10 children
aged 34, 46, and 57 months were tested for their comprehension of two
pairs of spatial terus. An object was placed in relatioan to anothe-~
object having one or the other »f the following characteristics: (1)
inherent top, hottom, front, and back; (2) inherent .ront/back but
not top/bottom; (3) inherent tcp/bottom but not front/back; and (4)
neither top/bottom nor front/back. Results indicated that under all
conditiors even the youngecst children nad almost perfect
comprehension of top and bottom but imperfect comprehension of
fron./back for objects withnut inherent front/back markings. (MSE)
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ABSTRACT

The main objective of this study is to investigate preschoolers'
comprehension and production of spatial we " Mandarin Chinese. The order
of acquisition, relations between production .omprehension, and cross
linguistic comparisons between English and Ch aese are the main focuses of
the present investigation.

in Experiment |, five groups of children with 10 children ( half were
boys) in each group at 34 month, 39 month, 46 month, 52 monta and 57 month of
age were tested for their comprehension and production of 14 pairs of Chinese
spatial words. Comprehension was assessed by asking the child to point at
pictures that correspond to the spatial words spoken by the experimenter.
Production, on the other hand, was assessed by a game of opposition in which
one puppet { played by the child) must aiway: say the opposite of whatever
was said by fhe other puppet {played by the experimenter). Results from the
study showed that there was a high degree of consistency in the order of ac-
quisition which paralleled colsely that was found for English. This order of
acquisition was also consistent with predictions derived from Clark's theory
of P-space and L-space. Howevar, an~ther of Clark's prediction that the
unmarked word should be acquired before the marked word was not supported by
our data.

In Experiment |1, three groups of children with 10 children in each
aroup were tested for thei. comprehension of two pairs of spatial terms above’
helow  and front/back. The average age of these children for each group was
24 month, L€ month and 57 month respectively. Comprehension was assessed by
1sking children to place a smasl object above, below, at the front or back of
reference objects which were divided into four classes. They were: (1)

vbjects with irherent top/botiom and front/back, (2) objects with inherent top

bottom but without front/back, (3) objects with inherent front/back but without
top/bottom, and (&) objects with neither top/bottom nor front/back. Results
indicated that under all conditiorns, even the ycungest children had almost
rer ot comprehension of top/bottom but comprehension was far from perfect for

front/hack for objects w rhout inherent front/back markings.
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Preschooler's Acquisition of Spatial Words in Mandarin Chinese

Words referring to spatial dimensions such as big/small, wide/na: >w
are found 1n most languages known to linguists. In terms of language
development, some of these relational! words ( e.g. big, more) are among the
eariiest words acquired vy children ( Nelson, 1973; Mcshane, 1980). However,
the conceptual complexity involved in many relational words made this acquisi-
tion quite exterded, so that even by 6 or 7 vears of age the full complexity of

some words is still beyond many ctiidren's gresp.

Research into spatisi relational words has been giite active. As pointed
out by de Villiers (i978), reasons for this interest z-e - "first, these adjectives
constitute an important way of describing and identifying objects; second, many
studies have reveated a sonsistent ordaring in their acquisition end in the diffi-
culty chitdren have with them; and third, children maka interesting errors and
substitutiors in acquiring the full set of adjectives, errors *hat are suy “tive

of The wo, in which semantic development proceeds.' {p. 136 )

A< far as the theore tical analysis of this acquisition process is conceraed
H. Clark {1973) bas nroposed the most comprehensive theory. Clark's analysis is
brrad on the fundamental assumption that children's acgquisition of spatial and
temporal terms are guided by their prior cognitivz-perceptual knowledge {the p-space)
of space. He tlrtfier argues that the consistent acquisition order for spatial
terms { L-space) fcund among English speaking children reflects the close corre-
lation between the L-<pace in Epgli~h and the P-space in children's cognitive ~orld,
and the cognitive complexity involved in spatia! terms. One may adc that if one
further assumes thal the p-space is biologically constrained, then there snould be
ni1h correiations in the acquisition order of spatial terms among all languages

't wrich these terms are commonly used.

Ctark believes that the-e are definite biological and physical constraints
~at lecad the cnild to develop a p-space with very specific propert:es. For example
for sepuification of object locations, one needs re.rrence points and reference
tines 1n ore or two ¢imensional space and reference planes 1n 3-D space In addition,
gravity defines the verticai direction quite indepcndent of the specific locations
on earth, und the terrestrial plane defines a natural reference plane. Given the
asymretrical nature of the gravitational force, there is a natural positive-negative
distinction. On the other hand, the vertical plane separating left and right
's quite symmetrical with respect to man's Silateral representation of our perceo-

twal aparatus, <o there vs no patural positive-negative distinction here. In shart
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when man is in his typical upright position, the p-space has the followiny properiies
" (1) ground level is a reference plane 3nd upward i3 positive, (2) tne vertical
left-right plane through the body is another reference plane and forward from the
bod; is positive; and {3} the vertical front-to-back plane is tne third refererce

plane and leftward and rightwara are both positive directions." ’p.35)

The L-space refers to the concept of space underlying tne linguistic use
of spatial terms. Clark (1973) wrote that ' the most obv ~us properties cf Erglish
adjectives and prepositions is that they require the notion ‘'point of reference',
following exactly ...(the) p-space' (p.36). In preposition, the object of the pre-
‘position is the point of reference for locating objects. 1In adjectives, both pri-
marv and secondary pcint of reference are found. The former is a zero poirt {e.g.
the ground level) from which measures are mad>, the latter is an arbitnary reference
point that depends on the specific ctandard implied ( e.g.'nigh","'low' referring to
mountzia or houses) . Furthermore, certain adjectives can only apply to ceriain
directions { e.g. 'high","low" referring to vertisal direction), or the notion of

direction, is another property of the L-space. The third property of the L space

s the notion of markedness well kaown to linguists. Generally, the more complex
memuer of a pair of ~ords is the marked member : which corresponos tc the less natural

(or negative) direction of the p-space when there is asysmetry in the p-space.

In snort, there is close correlation between the p-space and tre L-space

in terms of point of reference, markedness, and directionality.

Wnen one considers the issue of acquisition order of thesespatia‘ terms,
cognitive co~plex’ ty should be the determining factor. Although there is no sure
way to m:i -e the absolute semantic (cognitive) ccmplexitxqaf words, Brown's (1973)
retior of canrulatise {relative) complexiry can be re!?ed;to mare certain predictions.
Foliowing this strategy, Clark made the following predictions; (1) in antonymous
nairs, the marbed merber saould be acquired later, since the marxed memeber is less
natiral in the p-space; (2) acquisition of spatial terms referring to secondary dimen-
{

sien le.g. wide/narrow, broad/narrow) should occur after those words referring to

srirary dirersions fe ~ Jong/short, tall/short) while words requiring both primary

and seco o7, dimcas.en (e.g. thick/thin) should coume the lattest.

Q
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Cne major weakness in H. Clark's theory has to do with the lack of spe-
cification of the mechanisms involved in applying the L-space terms to p-space
knowledge during acquisition. E. Clark (1972, 1573) synthesized H. Clark’s thenry
to her own semantic acquisition theory based on semantic fecatur. hypothesis and
presented a more detailed anzlysis on the actual acquisition process. The semantic

feature hypothesis is based on the assumption tnat the semantic knowledge of a

word can be analyzed into a set of semantic features, while E Clark's theory assumes

that when a child learns the meaning of a word, he does it feature by feature, and
the order of acquisition follows the principle that the more general feature< are
acquired first. If one takes H. Clark's analysis on gpatia! terms and regards
markedress, directionality, and point of referencz zs different semantic features
of spatial words, then one can make more specific predicticns on the acquisition
o-der based on E. Clark's theorv. For example, big/little vould be the easiest

to lezrn becau<e their application is very general; they can be used to refer to
any dimensicn of space. tong/short, high/low, tall/short all refer to one dimen-
sional space, thereiore, are less general than big/little and should be learned
tater than big/little. However, thev are wore general than wide/narrow and deep/
shol'mw because the latter not only refer to one-dimensiornal space but also invol-
ves sccondary point of reference which is more specifiz than nrin ry point of re-
ference. Follgving this analysis) Clarks’ theories provide *he following predic-
3

tiond eon order of acguisition of some spatial terms.

tall/stort

sigilietie 4(1 high/1ow <ii_ wide/narrow
Hgn/ P < thick/thin

i een/shallow
!10”9/Sh0r1 ~

fosearch data have not been unanimous in either ronfirming or disconfirming

Tarks ! trearies. Cre of t-e earliest study { Donaldson ard Wales. ;970 ) had

“uppLt ted the pred.ction that marked member is learrndd later than the unmarked
/
i

—maper of adiective pairs, however both methodolegical weakness {e.g. using

caTparatives and superlatives o1 adjectives as testing materiais) and less ~an

1

detacled 2matyois of dare made this study o' 70y 3 forers oo f oy cgbsequent
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Two years later, £. Clark (1972) designed ap opposition game to test children’
production of spatial words. In this game, two hand-puppets were used to play a
game in which one puppet (played by the child) always suppose to say the oppcsite of
what the other puppet says (played by the experimente: ). For example, if one puppet
s says "‘hot'', the other would have to say "cold' ad so forth. From this study, E.
Clark was able to show that, as far as production goes, the order of acquisition of
spatial words is exactly as predicted by her tneory. But she did not find acquisi-
tion of urmarked member precedes the marked one. She explained this failure in terms
of the nature of the opposition game which ran be played only when the child under-
stood the meaning of both members of a word-pair. )
Several subsequent studies found conflicting results regarding the order of
acquisition of marked vs unmarked spatial adjectives. Bartlett (1976) and Brewer and
Stone(1975) found more errors in the comprehension of the negative pole but Carey '
(1977}, like Clark, found no such discrepancy between negative and positive poles.
Carey ( 1982) believeu chat the conflicting results can be understood by hypothsizing

thae children as w211 as aduits encode spatial relation of two objects in terms of

the positive member of the pair (e.g. taller, bigger . .etc.}, so a comparative

statement containing the negative member tends to result in longer wverification
time in adelts { Clark, Carpenter ana Just, 19,3) and more errors in children. When
the testirg condition requires no comparison but a simple judyment {e.g. is this a
long stick?) or production of : adjective word, the differential error rate between
positive and negative words would disapcear.

Acquisition order between different pairs of adjectives is much more robust
and stable. Manv studies {Bartlett, 1976; Brewer and Stone, 1975; Carey, 1977;
£. Clark, 1972, Donaldson and Wales, 1970 ) found rather similar order of acquisi-
tior whicth i5 in gereral agrewment with predictions cased on the theorles discussed
earlier.

The present study 15 motivated by H. Clark’'s theory which exphicitly stated
that tne acnuisition order between diffzrent pairs of adjectives should ve a language
wrisersal. 1f tris i true, order of acquisition identical to English should be

foung tr (hinese Spatial adjectives.

ERIC !
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EXPERIMENT |

In this expe-iment, 14 pairs of words commonlv used in Mandarin Chinese

to refer to spatial relations were used. They are : more/less (§ 5b ),big/little

- F z .
{ 41,’3‘), tong/short ({i_i&_), far/near (gé}ﬁ;), tall/chort (ﬁ,iﬁ i, high/low °
(

\?‘T/,)/{%) , wide/narrow ('i’? ), thick/fine (,'fﬁ.é}ﬂ), fat/thin (p‘ﬂ)@i), thick/thin

Q-i 3 ), aeep/shaliow (j?\jg-), above/below (£ T ), front/back (a{l ?f{), inside/

outside ( . ?I\.). Order of arquisitior of the<e woras can be predicied on the

basis cf Clarks'® theories.

(n-space)

LY
&

most generea!, for object description
{ n-spzce)

Pt
-

{1-space,-vertical)

»r
NG

{1-space, +vertical) less general, for object description

(1-space, +vertical)

v B B A
=N e

g {1-space, -vertical}
e A0 _
T - {1-space, +vertical)
7 /; (1-space. -vertical) less general, for cobject locatior
my iR )
Y 4 (l-space, -vertical)

<

B

{2-space, ~vertical N:ond'a"‘j . . .
roTspace, Tverticat, se . YJE still less genera!, object descr.otion
i

o g e

;2 (2-space. -vert cal. secondary)
<
%E; {1-space, -vertical, secondaryj)
;%?>Eé {i-space, -vertical, secondary)! least general , object description
1Y ;
%: {i-space, -vertical, secordary)) least general, object locatio:

i
T
i
X7

Froduction was tested through a game of oppositior (Clark, 1972) whi'e
compreher-ion was ssessed by asking children to point to pictures corresponding
en by tne experimenter. The main cobjectives of this expetiment are
Ttiosscessi g the order of acquisttion for both production and comprehension, {2)
sitermire the senuisition relation between production and comprehension, (3)

v wi7ing Chincae acquisition order with that of tnglish, ard (4) to further de-

Pormate the Latere of somantic acadrsition ©o-ough the analysis of error patierns.
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Me thod

Subjects

Sixty five Mandarin speaking pre-schoc lers were tested, of which 47 came
from Taipei Da-An municipal kindergarten , 17 came from Taipei municipa! Shin-Yi -
kindergarten and one from Chung-Chin (private) kindergarten. Fifteen children
were excluded from the final sanple for failure to coorperate or to meet the ini-
tial compr=hension pre-test {explained below). Of %he fifty children in the

tinal sample, their age and sex distribution were given below.

Grouo number sex age range average age
{month) {(morth)
i 10 haly boys _ac
half qirls 30-35 3

£ 't v 36-11 39

3 B i 42-47 hé

i ' 1 50-53 52

5 ‘ " 54-59 57
Materials

For the comprehension test, 18 set of pictures were drawn ( see Appendix)

of which 14 sets were used to test tke 14 pair of words, b sets were used in a

ko]

re-test to make sure the subjects understood our instructions. Each set of pictures

~

onsisted twe pictures depicti.g the two poles of a spatial word-pair.

For the production test, two puppets, a white rabbit ind a gray hbear, were
u.ed. The experimenter plays one pupret who says a word (e.g. lony o~ she, ") and
trhe suhject wh> plays the other puppet must  oply with a word that is the ¢;~0site

of the spoken word.

Proredure

Fach subject must complete both the compiehension and the production test
for the data to be included in the final anclysis. The t.0 tests were given on
separate occassions usually one to seven days apart. To halance testing effect,
nalf of the subjects received the cumprehension test first and the other haif pro-
duction first. Eacn subject was tested individually in a cuite room on the pre-~

mise of the kindergarten.

<




For the comprehension test, the experimenter first showed the child the
pictures which vLsually engaged the child immediately. Then the experimenter turned
to the first picturc and said 'show me the dog'* . If the child made z mistake, E
would correct her/him. For the next picture, the question was reduced to one word
"ball?'"'. Single word question was used in all subsequent pictures. There were 4
pre-test picteres of which the child mus. answer at least 2 ~orrect to continue
the study. Afier the pre-tes:c, proper testing followed without any interruptions.
This test normally took 20 minutes to complete.

The production test began with the intrceduction cF the two puppets to the
child. After allowing the child to play with the puppets for a few minutes, £ said
that these puppets were strange animals who always say something different from
each other. Ffor example, when one says ''good'" the other would "bad'’, when one
savs "fast' the cther would say "sicw!' and so forth. Four examples (i.e. slow/fast
bad/good, hot/cold, smile/cry ) were used. Then the experimenter invited the child
to play one puppet, and repeated the four pairs of words. (f the child can play
the game properly, the test words would follow immediately without interruption.

This test normally took half anm hour to complete.

Results and Discussion

Comprehension
Since each word was tested twice, a subject was regarded comprehending a
word if he answered correctly on both occassions. For each word, the comprehen-
sion score was either 1 (i.e. showing comprehension) or 0 (i.e. failing compre-
heasion} ; thus for each pair of words the maximum score was 2 and the minimum
0. Figure ! presents the mean comprehsnicn score of the § age groups as a
function of <pacial word-pairs. It is apparent that large differences exist
between different word pairs. however there seems littlc difference in this trend
between age groups. To check this observation, a two way analysis of variance
(Anova) was performed on comprehension scores with Age {5 leveis) and spatial
. werd pairs {14 levels) as the independent variables. Both main effects were sig-
nificant, { for age F(4,45)= 5.88, p £ 0.01; for Word-pairs F (13, 585)=59.12,
. p £ 0.01 ) bot their interaction was not significant ( F (52, 585) = 1.16, p>» .05),
This resul: indicated cthat as the child became older, his comprehension improved.

sut the order of difficulty between different pairs of words remain a#ncahnged.

~d
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Fraoure . Mean correct response as a function of different spatial words

To determine which pairs of words are significantiv different {-om which

ether pairs, a follow up pair-wise comparisons based on Newman-Keuls test was

poricrmed on all word pairs. From this analysis, the following results ererged
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Hote  vords within  parenthesls are not significantly different.

P weems that four groups of words may te ordered in torms of difficulty of
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comprehcension. The easiest words to comprehend are big/little, morefless, above/

below, leng/short, tall/short and high/low. The second group contains insidc/outside
fat/thin, front/back. Third group has far/near, thick/thin iﬁjﬁ, and the hardest
group contains widesnarrow, thick/thinfzi and deep/shal fow.

When une compares this order of d*"ficulty with t'ie predictions cn page 5,
One sees (hat except words of object location, the least difficult words are all
n-space or l-space words referring primary spatial dimension. However, words re-
lating to spatial locations, except above/below all seem to be more difficult,

Two pairs of worde deserved special attention. They are th.uk/thin/?i
refering to one dimensional secondary space ( such as board, sheets of paper), and
thick/thin ﬁéi_éaﬁ refering to two dimensional secondary space (e rope, wire,
beam..etc.). There are no separate words in English to distinguish these usages.
But in Chinese, these usages are clearly distingulshed by different word pairs
whose order of difficulty turned out =xactly as predicted by Clark's theory.

To relate difficulty of comprehension to age, Guttman Scale was used to
analyze these word pairs (Table 1) and a coefficient of reproducibility of 0.92
was obtained. Furthermore, from Table 1, one may tentatively conclude that, on
the average, by the age of 3, Chinese children could comprehend big/little,
more/less, above/below, long/short, tall/short, and high/low. Inside/outside,
fat/tnin, front/back, thick/thin (zglé&ﬁ ), far/pear were acquired bewteen 3 and
i, Acquisition of wide/narrow, thick/tnin (ﬁig ) and deep/shallow accurs
sometime after 4 years of age.

To determine whether the positive pole { unmarked member ) of an adjective
pair was acquired first, subjects who either understood or failed to understand
both memebers of a wor. pair were elirinated for thut word pair. From the re-
maining subjerts who understood only one member, one can determine the proportion
of subjects who understood the positive pole. Through binomial distribution, it
is easy to determine whether this proportion is higher than expected by chance.
Table 2 presents the result. |f one uses the 10% chance level as the criterion,
tﬁe 5 pairs of words showing asymmetric acquisition, 3 pairs favoured positive
pcle, 2 pairs favoured negative pole. If one adoots 5% level, then 2 pairs fa-
voured posttive poie and 2 pairs negative. In short there is no evidence supporting

v the contention that positive role is acquired before negative nole.

Q 12
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note number of subJects understood one member of the word parr
number of subjects understood the positive pole.

binumicl probability of s success given n trials with p= .5

Lo I Vol |
won

Table 2. Bincmal probability of comprehension of single member of word pairs

Lomprehension

in order for the prcijustion of a wo- scored correct { a score of 1)

the response word must be exactly as recui y alternative response, regard-

less the semantic simiiarity to the correct response, would be scored wrong ( a

score o7 0 ). The only exception concerns tall/high to which the same Chinese
word is used, thus when tall or high was use” as s.imulus, either short or low would
be accepted ac correct. As in comprehenszion, for each pair of words the score would
range from 2 to 0. A two way Anova involving Age (5) and Word-pair (14) was

performed on subjects' score . and both the main effects ( Age 94,45)= 9.09, p £ 0.01




Word-pair F(13,585) = 77.97, p £ 0.01) and the interaction ( F(52 585)=1.91, plc,O.Ci)
were significant. A follow-up Newman-Keuls paired comparison test revealed the

following order of difficulty of production.
wor X %5 B x BE A B 2 R g BER
% TN Y B N 5 BE 8 §£ % g8 % B
L _ 1 L) L _
{ A
L |

When one compares the obtained order for production and comprehension the
most striking change involves front/back which was one of the more difficult word-
palr to comprehend, but the easiest in production. Other word-pairs also seemed
to have changed somewhat their relative positions, but wten one compares production
and comprehension in terms of groups of words equivalent in difficulty, there was
little significant change.

As bef-re, one can present the data on a Guttman Scale (Table 3) and again
the order of difficulty was well related to age. [n other words, for all practical
purposes, order of difficulty can be treated as order of acquisition.

One of the most interesting part of the production data was the errors made
by children. Four categories were used to classify errors; they were (1) seman-
tically appropriate errors (e.g. responding to 'beiow' with 'high' or Hheaven'!)

(2) semantically inappropriate but releted to correct response (e.g. responding to
"above' with ''front" or "inside''), (3) unrelated errors (e.g. responding to 'big"
with "shoes' ), (4) no response. Two graduate students :rcm our department

made independert classification of 256 errors, they disagreed on only 19 errors
which were classified by the present authors. There were some subjects respond-
ing to stimulus words by adding the negative marker '"bu'" (i.e. not ) to the

stimulus words., We classified these responses either as class (1) error, if the

subject showed comprehension of the required response word in the previous test

of comprehension, or class {2) error, if no evidence of comprehension was found.

Figure 2. presents errors as a function of age. |t seems apparent that as the child

Eecame older, unrelated response almost disappeared completely and the no response

category also showed large decrement. Developmental changes in the other categories v

of error were not apparent. A more detailed analysis of semantically =npropriate
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errors is presented in Table 4. Words referring primary dimensions were the most
frequent subsitution words representing 74% of the total substitution errors in

the semantically annropri--e category. Although when a semantically appropriate
subst’tution occurs, usually a substitution word (e.g. little) is less specific
thdan the target word {e.g. short, thin, low), there were cases of reverse relation-
ship (i.e. wusing “short" to substitute "little"). Therefore these data do not
provide unequivocal support for £, Clark's theory of semantic acquisition.

Table 5 is analogous to Table 2 but contains production data. Again, 2s
in comprehension, there was no support for the contention that a child has the ten-

dency to learn the positive member of a word pair before learning the negative word.

9.0

8.0

7.C

6.0 \

~ — -~ :semantically appropriate
5.0 inappropriate but related

4.0 NN&\Q +——%—+% : unrelated
."/ i o
\V,” \

AP

82 3: no response

Mean Error
LS )
o

1 djy dy dy Ay
226 3 36 4 4-6

Age Group

Figure 2. Mecan error for each age group

The relation between Production and Comprehension

For the present analysis, word pairs were used as the basic unit of compari-
sion, ano a subject must show correct comprehension or production of both members

of a word pair for his response to be included in the analysis. When one considers

17
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Table L Substition analysis for semantically appropriate responses
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e B ¥ kx
* n{ s P

= 0.3 0.2 | 0.1 |o0.05
HMm| 8 1 0.020 v Vv v Vv
HEEl 13 9 1.910 v v v
8 9 7 0.%45 v v v
ET] 6 1 0.063 Vv Vv Vv
Al 11 4 | 0.194 ¥ v

B&| 7| 2 ) 0.145 v v

K/Aj 12 | 7 | C.710 v

HEy 12 | 5 | 0.29: v

BE! 12 6 | 0.500

4t 9| 5 | 0.623

B& 7| 3 | 0.363

mitkl 6 | 3 | 0.500

BE| 5| 3 | 0.656

B! 51 3 | 0.656

n= numher of cases
s= number of success
p= probability of s successes in n trials

il

-

Table 5. Binomial distribution of single member production of a word pair
the relationship between conprehension ( C) and producticn (P) for a word pair,
there are four possible combinations : {a) correct comprehension and production
{ cP ), {b) correct comprenension but ..icorrect production ( C P ), {c) correct
oroduction but incorrect comprehension { C P ), and (d) incorrect on both compre-
hension and production { € P ). Table 6 presents the number of cases under these
conditions for '4 pairs of word. Eventhough the total sum of cases for CP and cp
was fairly similar, there was a very clear split between word pairs that showed
high CP but low €P and word pairs showing the reverse relation. Counting from
top, the first word pair (above/below) to the eighth werd pair (high/low) in Tauvle
6 all had a CP/ CP ratio at 6.5 or above, while for the last five pairs of word

the CP/ (P ratio was 5.6 or above. Word pairs showing high CP/CP ratio were all

1¢

1




primary dimensicon words, except for far/near, words with h¢gh CP/CP were all

secondiry dimension words, indicating that words referino o secondary dimension

are more difficult to acquire.

gﬁ_:ﬂ% cPp | cP| CP| CP
ETF 40 6 4 0
! Bl & 32 1 12 5
®i 34 5 4 |
K b 32 17 0 1
% 4 34 11 2 3
B 1 32 L4 1 } 3
B 31 1: 2 4
& & 26 19 1 4
BB 23 10 4 13
A8 L9 1 3¢ |
i 13 2 44
Mo 5 5 12 28
B 3 6 0 41
] o | 4 1 45
!
& st 294 125 47 234

wte {8 o= corract compretension correct production
LP = ¢urrect comprenension incorrect productiorn
TP = iptorrect comprehension correct product:on
P = ircorrect comprehension and production

- ‘

abhe & Leormparis.on of comprehoension and production
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Turning attention to cases of ¢P and EP, it is apparent that except for
four word pairs {i.e. above/below, front/back, inside/outside, and far/ncar } all
word pairs showed much higher comprehension without production instances than the
reverse. This result obviously indizated that for most words, comprehension pre-
ceded prodicticn in acquisition. This is well in agreement with common expectation.
But what about the exceptions found in Table 67 The exceptions involved four
word pairs above/below, front/back, inside/outside and far/near, and all of them
are locative words. Why are locative words more difficult to comprehend? GQne
possible reason might be that locative words are more difficult to depict in pic-
tures so that more errors were made in the comprehension test. Although this
possibility can not be ruled out completely, close examination of our stimulus
pictures did not show any undue vagueness for pict 25 on locative terms. In any
event, it is not always true that comprehension p cedes production. For example,
some deitic terms such as "this', "that", "here', and '‘there' appeared quite early
in children's vocabulary, but ini *ally are used only in their attention-directing
function. On'y much later, can children comprehend their contrastive spatial
functions (Wales, 1979). So it is quite possible that some children in our sample
were able -~ produce the correct contrastive locative words but unable to compre-
hend the meaning «. these same words a; relfected in the picture comprehension
task. Just how far can children comprehend these locative spatial terms is the

focus of the next experiment.
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Experiment 11

St.dies on spatial locative .crms 2-e rumercus, and mos. of them are con-
cerned with the word pair frort/back (E. Cl'ar., 1980, Harris and strommen, 1972,
Johinston and slobin, 1979, Joknston, 1984, Kuc.cj and Maratcos, 1975). Despite
predictions the. front should be easier to learn because of its perceptual promi-
nence, rast studies fcund no apparent lag between the acquisition of these words
Regarding the vertical dimension, an e>' " <tudy by E. Clark (1973) found that
children seemed to comprehend "on't bei 10’ which in turn preceded ''under'.
Closer examirstion found that children at an earlier stage may have adopted a non-
linguistic strategy of placing everything on the top surface of a reference object
thus giving the impression of understanding the meaning '"'on' before "in' and
“under''.  Folloing this insight, E. Clark {1980) undertook ancther study in wh ich
she varied the nature of tue reference objects which were from four categories: (1)
objects with inherent top/bottom and front/back, (2) object with inherent top/bottom
but rot front/baci, (3) objects with inherent front/back but not top/bottom, and (4)
objects without inherent top/bottom n_.r front/back. Children were asked to show
the experimenter the various positions of these objects. Her results stowed that
children understood top/tottom before front/back but no significant difference
between different members of these word pairs.

The present study followed *he essential d» 3n features o~ £. Clark's(1980)
study to determine Chinese children's comprehension of locative words with res-

reet to different reference objects.

Metnod

iroee greurs of childrer  uho parcicipated in the previow- s:iudy were chosen.

"2y w2ve a1con AU mean ane 3L month), A2 { mean age 46 month) and A3 (mean age

jects were seliected for each of the four cateqories of objects. For
wategory MY {i.e, objects with inherent horizontal and vertical positions) the chosen
epeets were 3 wmall toy truck and a toy charr, for category 4 (i.e. objects with

Pirert horizental  position out no vertical position) & madel sro a2 flate metal
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design ( 0.7 em thick and 8.7 ¢cm in diameter) with picture on the front surface
cork surface at the back, for category V (i.e. objects with inherent vertiéal
position but not horizontal position} a small bottle (10 cm tall, 3 cm in diameter)
and a small toy table lamp ( 13 cm tall, 6 cm in diameter) were used, and finally
for category Un {i.e. objects with neither inheren: vertical nor horizontal po- '
sitions) a ping-pong ball and 2 cubic wooden block ( 2.4 cm each side} were chosen.
Procedure

Each child was teated individually in a quite room on the nursery schools
After a few minutes of familiarizing the child with the surrounding and the testing
materials, the experimenter picked a small cat { about 1 ¢cm ) and ask the child
to place the cat in experimenter's hand , if the child made a mistake he/she
would be corrected. Then the experimenter»aS the child to place the cat on his/her
own head. When the child had no difficulty following the instructions, the expe-
riment would begin. The child would be asked to place the cat on various positicns
¢ reference objects. All reference objects described above were used fer
al our positions (top/bottom,front/back), thus each child would be questioned
32 times ( 8 objects x 4 positions ). Appearance order of objects and order of
questions were randomized for each child.

Six students at National Taiwan University were also questioned with
respect to these objects and the four pc-itions, and their response agreed in
96% of cases. The only descrepancies came from one of the subject in answering
the question front/back with resp2ct to objects without inherent front/back {Category
V) and objects withor~ front/back and top/bottom ( Category Un). Majority answers

were used as the correct response with respect to which children's responses were

judged.
Resuits and Discussion
When a child responded to a question in a manner identical to adult response
he’/~ne would be given a score of 1, ... ~wisz a sc.ve of 0 will be given. Since
for eact object category , each ¢ <tinct p. ..ion was questioned twice ( i.e.

two objects), a child can get a maxir ~ se~:e of 2 and minimum O for each distinct
condition. This dependent measure was subjected to 3 3-way Anova { Age (3) x

Object Category {4) x Position {4) ). Except age, th* other t. main effects were
significant {for Otject Category, F (3,81) = 79.96,P(,0.01, for position Fi3,81)=
170.81, p £.0.01). The only significant interaction invalved Position x Object Cate.
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( F(9,243)=b0.22, p £ 0.01), a1} other interactions were non-significant.

Since neitner Age nor any of its interaction were significant, for all prac-
tical purposes, this factor can um Ignored. In Figure 3 data averaged ove: age
were presented. [Inspection of this figure made it quite clear where the signi-
ficant effects in the Anova originated. As far as top/bottom is concerned,
almost perfect comprehension was shown by children at all ages for every catc-
gory of objects, but comprehension of front/back was drastically affected by

the nature of the reference objects. Mean correct response for objects with
inherent front/back was more than three tii es higher than that for objects
without inherent features. Compared wiih English data {E. Clark, 19¢0) our data
are in general agreement in that top/bottom was much easier than front/Lack and
there was no apparent diffarence between different members within each word pair.
However, for comparable age group, our data had a much higher correct-response

tevel than English speaking children for front/back under category HV and H.

e Y

[ - \‘
o~ N
£ 1.5 AN
ll \
o .
g \
-t 1
2 \
%] Y
= I. .
i 0 \\\
g .
g . A\
€ ¢k \.
g e Cy : "F ‘\\\
0.5 .
b PR T} e
i
e Oy & =
bi b-’ b) b‘
HV H V Un .

Object Category

Figure 3. Meen correct response by object category and positiors
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Furthermore, Clark found strong tendency of non-linguistic strategy among
children unable to comprehend front/back. Nearly half of total response were
placing an object on the top surface of the reference object when the instruction
""top" or "front' was given In Clark's data. When we analyzed misplacement in

our data ( see Table 7 )}, there was no undue

tendency of substituting top for
front or back. To be sure, there were such substitutions, but other substituions
were just as frequent. In fact the use of aduldt's back response for front
instruction was slightly higher than the use of top for front. Thus there is

no evidence in our data to support Clark's claim that the non-linguistic stra-
tegy of placing an object on top of another object is the underlying basis for

children's acquisition of top/bottom before they acquire front/back.
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